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Introduction: With the highest global burden of disease and injury, there is an urgent need for Emergency Centres (EC) and physicians in Africa. Essential to this is the
need for information on demographics, complaints, and acuity of patients presenting for acute care in Sub-Saharan Africa. The goal of this study was to determine the
characteristics of EC patients in Eldoret, Kenya.
Methods: Between January 1, 2011 and December 31, 2011, patient demographics, chief complaints, diagnoses, and dispositions were recorded for all patients pre-
senting to an EC in Eldoret, Kenya. Patient volumes were averaged by month, week, and time of day. EC provider diagnoses were categorized according to the World
Health Organization (WHO) ICD-10 Classiﬁcations. Dispositions were categorized into the following categories: admitted, observed, discharged, died, or unknown.
Results: 20,666 patients were seen with 17,336 (83.9%) having complete visit information. The average age was 35.6 years and 52.6% of patients were female. The
majority of patients (70%) presented between the hours of 8 am and 5 pm. Deaths were highest in the early morning. The most common diagnoses were related to
injury (20.2%) followed by infectious diseases (11.7%) and mental health disorders (11.3%). Patient acuity was high as 58.6% of patients required observation or
admission.
Conclusions: The most common presentation for acute care in western Kenya was injury related. However, the severity of illness, lack of pre-hospital transportation,
and lack of community mental health services provide signiﬁcant challenges and opportunities for developing ECs in sub-Saharan Africa.Introduction: L’Afrique, continent subissant le plus lourd fardeau en termes de maladies et de blessures, a un besoin urgent de Centres d’Urgences (CU) et de me´decins.
C’est pourquoi il est essentiel d’obtenir des informations sur les donne´es de´mographiques, les maladies et la gravite´ de l’e´tat des patients se pre´sentant en soins intensifs
en Afrique sub-saharienne. Le but de cette e´tude e´tait de de´terminer les caracte´ristiques des patients en CU a` Eldoret au Kenya.
Me´thodes: Entre le 1er janvier 2011 et le 31 de´cembre 2011, les donne´es de´mographiques des patients, les principales maladies, les diagnostics et les statuts ont e´te´
enregistre´s pour tous les patients se pre´sentant a` un CU a` Eldoret au Kenya. La moyenne du nombre de patients a e´te´ e´tablie par mois, semaine et heure de la journe´e.
Les diagnostics des prestataires des CU ont e´te´ classe´s par cate´gorie selon les Classiﬁcations CIM-10 de l’Organisation mondiale de la sante´. Les statuts ont e´te´ classe´s
par cate´gorie de la fac¸on suivante: admis, examine´, sorti, de´ce´de´, ou inconnu.
Re´sultats: 20,666 Patients ont e´te´ interroge´s dont 17,336 (83.9%) qui disposaient de renseignements complets sur leur visite. L’aˆge moyen e´tait de 35.6 ans et 52.6% des
patients e´taient des femmes. La majorite´ des patients (70%) s’e´tait pre´sente´e entre 8 heures et 17 heures. Les de´ce`s les plus fre´quents ont eu lieu toˆt le matin. Les diag-
nostics les plus courants e´taient lie´s a` des blessures (20.2 %), suivis des maladies infectieuses (11.7%) et des troubles de sante´ mentale (11.3%). La gravite´ de l’e´tat des
patients e´tait e´leve´e: 58.6 % des patients ne´cessitaient une mise en observation ou une admission.
Conclusions: Les pre´sentations les plus courantes en soins intensifs dans l’Ouest du Kenya e´taient lie´es a` des blessures. Toutefois, la gravite´ de la maladie, l’absence de
moyens de transport pour se rendre a` l’hoˆpital et l’absence de services de sante´ mentale communautaires repre´sentent des de´ﬁs importants et une opportunite´ de de´vel-
opper des CU en Afrique sub-saharienne.African relevance
 One-year descriptive study of Emergency Centre patients in
western Kenya.
 Demonstrates the need for more EM-trained providers in
sub-Saharan Africa.
 Highlights the opportunities/challenges facing EM in sub-
Saharan Africa.
 Highlights high patient acuity and need for resources to
care for the critically ill.
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Emergency Medicine (EM) in Africa is still in the early stages
of development. The ﬁrst EM residency program in Africa be-
gan in South Africa in 2004. Within the entire continent there
are only thirteen EM programs.1,2 While the number of pro-
grams is slowly increasing, EM as a specialty does not exist
in most African countries. There are few EM-trained physi-
cians with even fewer established ECs. As the second most
populous continent with immense resource constraints, there
is an urgent need for EM-trained health care providers in
Africa. To emphasize this point, Africa has the highest road
trafﬁc injury mortality rate (32.2 per 100,000 population),
double that of Americas (15.8 per 100,000), and an extremely
limited EM-trained personnel to provide timely, lifesaving
care.3 Along with trauma, African countries suffer from high
rates of communicable diseases and high maternal and infant
mortality. Additionally, increasing urbanization has added
chronic diabetes and hypertension to the list of health prob-
lems Africans face.4,5 Collectively, this high burden of disease
highlights the desperate need for EM in resource-limited
Africa.
Recognizing this great need, the globalization of EM has
become an increasing focus over the last twenty years.
National Emergency Medicine organizations are working to
promote the advancement of EM globally.6–8 International
organizations including the International Federation for
Emergency Medicine and African Federation for Emergency
Medicine have been created to increase focus on international
exchange, training curriculums, and support for expansion of
the specialty.9,10 These organizations centre on the belief that
every person deserves the right to acute care by EM-trained
personnel. While strides are being made in global access to
emergency care, the specialty has a long road ahead to assure
this right to every person worldwide.11
Providing effective acute care requires adequate resources,
staff, and knowledge about the local patient population. What
are the patient demographics, volumes and patterns of patient
arrival? What are the most common complaints and diseases?
This information is required to staff ECs with the needed per-
sonnel, equipment, medication, and supplies. In addition to
supporting patient care, this information can be used to tailor
educational programs for staff, residents, and students.
There is very little literature evaluating the demographics of
patients seen in ECs in other parts of the world, especially
sub-Saharan Africa.12–16 Therefore, the objective of this study
was to prospectively collect clinical and demographic data
from patients presenting to Moi Teaching and Referral Hospi-
tal Emergency Centre in western Kenya. This information not
only helps us better understand the needs of this EC, but pro-
vides insight into the EM needs and opportunities of resource-
poor western Kenya.Methods
An observational study of all consecutive patients presenting
to the Emergency Centre at Moi Teaching and Referral
Hospital (MTRH) in Eldoret, Kenya was performed for the
calendar year of 2011. The study was approved by both the
Indiana University Institutional Review Board and the
Institutional Research and Ethics Committee at MTRH.Eldoret, a town of approximately 220,000 people located in
western Kenya, serves as the administrative centre of Uasin
Gishu District of Rift Valley Province. Eldoret is home to
MTRH, Moi University School of Medicine, and the partner-
ship between the United States Agency for International
Development (USAID) and the Academic Model Providing
Access to Healthcare (AMPATH), an organization that pro-
vides HIV care, primary health care, and chronic disease man-
agement. The AMPATH partnership is based at MTRH, a
government referral hospital in western Kenya that serves a
catchment population of 13 million people. The MTRH EC
provides care for patients within the surrounding community
as well as referrals from all of western Kenya.
The EC evaluates adult (age > 14) patients and all trauma
patients that present to the hospital. Nearly all patients arrive
by personal means, including private vehicle, public transpor-
tation, bicycle, or walking. A small number are transferred
from other hospitals via ambulances staffed by the referring
hospital. Otherwise, no out-of-hospital EM services are avail-
able for this area.
The EC is situated next to the adult ambulatory clinic.
Patients are triaged to the EC or clinic based on ambulatory
status, vital signs, and overall appearance. If patients are
non-ambulatory, are trauma patients, have abnormal vital
signs, or appear ill, they are seen in the EC. The EC is divided
into three areas: the main EC, an observation unit, and the
Centre for Assault Recovery of Eldoret (CAR-E). The main
EC consists of one room in which patients are seen for initial
evaluation and management. Patients are typically wheeled in
and out of the room on stretchers or wheelchairs to manage
patient ﬂow. Patients wait in the hallway after initial stabiliza-
tion before going to the wards or home. The observation unit
has seven beds for patients seen in the EC needing further diag-
nostic testing or continued care for up to 23 h. The CAR-E
clinic provides sexual assault and gender-based violence
evaluation for patients of all ages.
Provider stafﬁng of the EC consists of one medical ofﬁcer, a
physician having completed a one-year internship, at all hours
of the day and one clinical ofﬁcer, or mid-level provider, dur-
ing day and evening hours. The EC averages around 2 patients
per hour with higher volumes during the day. In the US, the
American College of Emergency Physicians recommends one
EM physician for a demand of around 2 patients per hour.17
Unlike the US, these clinicians are not EM-trained and are ex-
pected to not only evaluate patients, but also start intravenous
lines and collect blood work, making the demand of care and
patient ﬂow more difﬁcult.
Patients presenting to the EC pay an initial registration fee
upon arrival, a sum roughly equivalent to a day’s wage.
Additionally, patients are required to pay for any lab or
radiographic testing prior to performance. Procedures, medi-
cations, and ﬂuids are paid for prior to discharge or added
to the patient bill if admitted. For patients with life-threaten-
ing conditions, fees may be waived so as to not delay or deny
needed evaluation and treatment.
All patients presenting to the EC were included in this
study. Only patients in whom records were lost or could not
be located were excluded. Data were collected for every patient
visit to the EC between January 1, 2011 and December 31,
2011. Data collected included date and time of visit, patient
demographics (age and gender), presenting complaint, diagno-
ses, and patient disposition. All patients presenting to the EC
Table 1 Patient Demographics.
Characteristics Number (%) of participants
Total patient visits 20666
Age 0 – 14 years 643 (3.1)
Age 15 – 30 years 9718 (47.0)
Age 31 – 40 years 4033 (19.5)
Age 41 – 50 years 2133 (10.3)
Age 51 – 60 years 1595 (7.7)
Age 61 – 70 years 1180 (5.7)
Age > 71 years 1364 (6.6)
Women 10870 (52.6)
HIV + 1032 (5.0)*
* Only 20% with documented test. Among patients tested, 25%
positive.
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patient admissions, patient deaths, and HIV testing. The log-
book for patient admissions provides admission diagnosis,
HIV testing and counselling results, and disposition. Each
day, patients presenting were logged in an Excel Spread sheet.
Data was entered from all logbooks. For patients that were
discharged home the day prior, charts were kept overnight to
obtain data each morning before being dispatched to medical
records. If any information was absent, charts were requested
from medical records to obtain missing information.
Presenting complaints and provider diagnoses were ab-
stracted from charts and logbooks into the Excel Spread sheet.
Mechanism of injury was recorded for patients with injury-re-
lated complaints. Diagnoses were then categorized according
to the World Health Organization International Classiﬁcation
of Disease 2010 (ICD-10) System.18
Data were analysed using SPSS (version 20, IBM, Armonk,
NY). Descriptive statistics regarding patient age and gender
were calculated. Visits were analysed according to time of
day, days of week, and months of year that patients presented.
Chief complaints, diagnoses, and ICD-10 categories were cal-
culated as percentages of total visits. Admissions and deaths
were calculated as percentages of total visits and also analysed
according to time of day.Results
In 2011, 20,666 patient visits were recorded in the EC. Of these
visits, demographic information was available for all 20,666
patients. Completed medical records containing patient visit
information were found for 17,336 (83.9%) patients. Of the
patients presenting, 97% were seen in the EC and 3% in the
CAR-E clinic. There were slightly more females (52.6%) than
males (47.4%). The majority of patients were young
(<40 years) with a mean age of 35.6 years (standard devia-
tion ± 18.3) (Table 1). Documentation of HIV testing was
noted in 20% (1032) of patients, making the estimated preva-
lence of HIV at least 5%; although, the true incidence is likely
much higher (Table 1).
Monthly patient volume varied little throughout the year
with the exception of October through December, when lower
numbers of patients were seen (Fig. 1). There was little differ-
ence in number of patients presenting during the beginning,
middle, or end of the month. As with many ECs worldwide,
Monday was the busiest day of the week, averaging 68.9
patients, followed by Tuesday (59.5 patients), Wednesday
(58.6 patients) and Friday (58.6 patients). Sunday was the least
busy day with 43.1 patients. Patients were more likely to pres-
ent during daytime hours (Fig. 2).
The most common complaints in patients presenting for
acute care were injury-related (20.2%) (Table 2). Blunt trauma
accounted for 99% of trauma presenting to the EC, primarily
from road trafﬁc accidents. Of these injuries, the majority of
diagnoses were soft tissue injuries followed by head injuries
and femur fractures (Table 3). The second and third most com-
mon presenting illnesses were infectious diseases (11.7%) and
mental health disorders (11.3%) (Table 2). Of patients present-
ing with illnesses related to infectious disease, many presented
with complaints of fever and difﬁculty of breathing and were
diagnosed with tuberculosis and HIV-related illnesses. Many
of the patients with mental health disorders presented withaltered mental status and diagnoses of acute psychosis or
schizophrenia.
The majority of patients seen were kept in the hospital for
observation (5.7%) or admission (52.9%). Rates of admission
were consistent throughout the day. EC death rates were on
average 2.2% with a spike up to 6% in the early morning
hours between 05:00 and 07:00.
Discussion
This study provides the ﬁrst description of patients presenting
for acute care in sub-Saharan Africa. Our ﬁndings highlight
many challenges and opportunities for the development of
emergency medicine in resource-limited settings.
The most common EC presentations in western Kenya are
injuries.19 The signiﬁcant burden of injuries has been ne-
glected in developing countries despite the reality that there
are as many deaths from injuries as from HIV/AIDS, malar-
ia, and tuberculosis combined.20 Most of these injuries result
from road trafﬁc accidents. As many Kenyans travel by mo-
torcycle or bicycle, the most common injuries include lower
extremity fractures and head injuries. The lack of bicycle
and motorcycle helmet use highlights an opportunity for pub-
lic health interventions in this population. Furthermore, with
such a high burden of trauma and its subsequent socioeco-
nomic impact, resources should be directed at improving
road safety, a change that would directly improve life
expectancy.20
In western Kenya, infectious diseases are still causing a high
proportion of illnesses. Since the global response to the HIV
epidemic, HIV rates in Kenya have decreased from around
10% in the late 1990’s to a current adult prevalence of
6.3%.21,22 Rates of HIV in the United States have been
documented at 0.6% in the population at large, while rates
in patients presenting to the EC are higher (2–17%).21,23 As
expected, HIV patients often have higher rates of illnesses
requiring an emergency evaluation and treatment. Therefore,
we would expect a similar increase in our EC prevalence from
that among the general population. This study found a mini-
mum HIV prevalence of 5%. Documentation, however, could
only be found in 20% of patients. Among those tested, 25%
were positive. Waxman et al. found an HIV prevalence rate
of 22.7% in this same EC in western Kenya in 2006.24 Based
on our experience, the HIV testing rate in the EC is much
higher than 20%. While the goal is to test every patient,
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22 D.R. House et al.evidence that only 20% of patients had documented results
points to problems with documenting, consenting, or testing.
Determining the cause offers opportunities to intervene. Some
potential interventions could include new EC charts that place
HIV status with vital signs, testing at triage prior to evalua-
tion, and increasing testing availability to all hours of the day.
Another interesting ﬁnding was the high burden of mental
illness. Mental disorders are often ignored in resource-limited
settings. Subsequently, hospitals lack mental health staff and
resources.25 In low-income countries, up to 85% of patients re-
ceive no treatment for their mental illness.26,27 In addition, the
social stigma surrounding mental illness means patients and
families often do not seek care. Therefore, patients may not
be brought to medical attention until their behaviour can no
longer be managed at home. This results in patients presenting
to the EC with acute psychosis or after suicide attempts. Inges-
tion is the most common cause of suicide attempt and is ac-
counted for under the category poisonings. As one of the
leading causes of disability in the developing world, more
attention must be placed on diagnosing and treating mental ill-
ness. Community-based mental health initiatives are greatly
needed, which would encourage more widespread use of low-
cost antidepressants and antipsychotics. The large number of
suicidal ingestions points to the need for poison centres and
suicide prevention to provide earlier treatment to people with
mental illness.
The EC has a high proportion of critically ill patients, with
over 50% being admitted to the hospital, which is four times
admission rates seen in other developed countries.19 The higher
acuity is likely due to MTRH being a referral centre and also
due to the triage process, which sends lower-acuity ambulatory
patients to the ambulatory care clinics adjacent to the EC. The
high burden of patients requiring aggressive resuscitation and
critical care requires more resources and more staff training. In
addition, the psychological impact on providers caring for
such a critically ill population cannot be ignored. Equipping
providers with the skills and resources to care for these critical
patients must be prioritized. Employing systems in western
Kenya, such as Advanced Trauma Life Support and Advanced
Cardiac Life Support, has the potential to save countless lives.
There is also a tremendous need and opportunity for
emergency medical services. As many of these patients musttravel by private vehicles or public transportation to reach
the hospital, early life saving interventions are often lost. This
is also reﬂected in the higher death rates during the morning
hours as lack of transportation overnight forces patients to
suffer at home during these critical hours. These higher death
rates in the early morning may also be a reﬂection of reduced
stafﬁng, making attention to stafﬁng and resource needs
during times of high volume or acuity essential to addressing
the needs of any EC population.
Another challenge to building any EM program is being
prepared for unexpected events. While most ECs, including
this one, prepare for disasters and mass casualties, resource-
constraints in developing countries provide additional chal-
lenges. During this study, the hospital experienced a severe
supply shortage in October and a nationwide physicians’ strike
in December (Fig. 1). The supply shortage included all supplies
from ﬁle folders to gloves to medicines, making it difﬁcult to
provide safe and effective care. During that time, the EC cen-
sus decreased signiﬁcantly as the public became aware of the
hospital crisis. Shortly thereafter, Kenyan physicians went on
strike to advocate for increased compensation and healthcare
expenditure. This signiﬁcantly impacted patient census and
stafﬁng needed for patient care. Only one clinical ofﬁcer, or
mid-level provider, was available during daytime and evening
Table 2 WHO ICD-10 categorization of diagnoses.
Category of illness n Percent
Injury 3505 20.2
Infectious/parasitic 2029 11.7
Mental disorders 1968 11.3
Obstetrics 1767 10.2
Digestive 1552 8.9
Circulatory 1201 6.9
Respiratory 1033 6.0
Genitourinary 846 4.9
Nervous system 718 4.1
Neoplasm 491 2.8
Endocrine/metabolic disorders 466 2.7
External causes 429 2.5
Musculoskeletal/connective tissue Disorders 411 2.4
Poisoning* 407 2.3
Skin 278 1.6
Diseases of blood 205 1.2
Disorders of the eye 20 0.1
Disorders of the ear 19 0.1
* Poisoning listed separate from injuries.
Table 3 Top 10 chief complaints & diagnoses.
Chief complaints
1 Road traﬃc accidents
2 Vaginal bleeding
3 Altered mental status
4 Abdominal pain
5 Diﬃculty breathing
6 Assault
7 Headache
8 Vomiting
9 Fever
10 Poisoning
ED diagnoses
1 Soft tissue injury
2 Incomplete abortion
3 Acute psychosis
4 Pneumonia
5 Head injury
6 Gastritis
7 Organophosphate poisoning
8 Cerebrovascular accident
9 Femur fracture
10 Pulmonary tuberculosis
Admission diagnoses
1 Incomplete abortion
2 Pneumonia
3 Head injury
4 Acute psychosis
5 Gastritis
6 Femur fracture
7 Meningitis
8 Organophosphate poisoning
9 Cerebrovascular accident
10 Soft tissue injury
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rate of presenting patients doubled from an average of 2.2% to
4% in December. While causation for this increase cannot be
determined, possibilities may include seasonal variation,
change in quality of care, or a self-selection bias such that,
aware of the physicians’ strike, only the sickest patients sought
treatment. Overall, these incidents illustrate the many unique
challenges that make managing an EC, anticipating needs,
and ensuring care for patients difﬁcult. These experiences,
however, provide real-life situations that allow for further dis-
cussion to learn and better prepare providers developing EM
in resource-limited settings.
While the challenges may be great, opportunities abound
for EM in resource-limited settings. The current aid and brief
visits from physicians from developed countries is not enough;
sustainable change must come from within these countries
through training of local EM leaders. Given current physician
shortages in Africa, training must incorporate all health care
professionals, including community health workers, emergency
medical technicians, nurses, clinical ofﬁcers, and physicians.28
As local leaders better understand their health care system
and challenges related to poverty, equipping them with the
skills and knowledge to advocate for both prevention and
better treatment is most effective. Understanding their needs
and challenges enables us to better equip these EM leaders
and build EM in sub-Saharan Africa.
Limitations
While this EC likely sees medical conditions typical of the
rest of Kenya and sub-Saharan Africa, it is difﬁcult to
generalize results to other ECs with data from only one site.
Also, although efforts were made in advance to collect
information at or shortly after patient visits, some data were
missing. For those cases in which only demographics were
collected, some of the data were found by reviewing medical
records for these visits. However, this often proved difﬁcult.
A supply shortage left the department with no ﬁle foldersfor patient visits from October through December. The data
were recorded on loose pieces of paper, which were often
misplaced. In addition, the hospital switched to another
medical records system at the beginning of 2012, giving all
patients a new medical record number. Data for this study
were recorded according to their old medical record, making
it nearly impossible to retrieve needed ﬁles after this system
changed. Despite this, we captured data for 85% of all visits,
which we believe provides a reliable representation of the EC
patient population.
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